Results are presented from two experiments involving the pneumothermal forming of a cellular product of alloy OT4-1 in the superplastic regime. It was determined that the average velocity of the free part of the semifinished product must be taken into account when using a model in which the stresses depend directly on the deformation rate. Keywords: pneumothermal forming of disk-shaped parts, superplastic effect, temperature-speed conditions for deformation.
• Poisson's ratio -0.333; • density -4.5·10
-6 kg/mm 3 ;
• proportionality factor 0.114116 GPa;
• deformation rate -0.004 sec -1 [2] ; and
• strain-hardening modulus -0.38 [2] . The formation of the semifinished product solely by a reduction in its thickness is assigned as a boundary condition of the problem. This condition is satisfied by fixing the edges of the semifinished product, which ensures that it is deformed only as a result of a change in its thickness.
The liquid-cell method was used to load the semifinished product. In this method, the semifinished product undergoes deformation without discretization of the liquid medium. The following parameters were used to model this medium (Fig. 3 ):
• bulk deformation modulus -2 (this parameter is used to calculate the change in pressure);
• initial volume of the liquid -1·10 8 mm 3 ;
• maximum pressure of the liquid -10 GPa;
• average velocity of the free part of the semifinished product -3 mm/sec; and • value of the coefficient corresponding to termination of the calculation based on the degree of contact of the liquid with the semifinished product -0.99 (i.e., the computation is ended when the degree of contact between the liquid and the semifinished product is 99%).
Modeling the forming of the given part yielded the time dependence of the pressure. This dependence was used to ensure that the deformation rate remained constant. Here, the maximum pressure was 22.9 atm and the duration of the forming operation was 405 sec (Fig. 4) .
The parameters obtained from the modeling were used to perform an experiment. We subjected a sheet of titanium alloy OT4-1 to pneumothermal forming at 910°C in accordance with the graph of the change in pressure over time. When performed with the above-described parameters, the experiment failed to yield a part of the prescribed shape (Fig. 5) -the part "deviated from the regime."
The latter circumstance was evident from the large grain size in the deformation zone and the presence of two cracks on the part. The approach most commonly taken in this case is a reduction in deformation rate in the model and formation of the part over a longer period of time. However, we chose to use an alternative variant -we changed the average velocity of the free part of the semifinished product from 3 mm/sec to 1 mm/sec. All the remaining data were left unchanged. As a result, we obtained a different graph to describe the change in pressure over time. The part is now formed over a longer period of time (Fig. 6) .
In accordance with the result obtained from modeling the process in the second variant, the reduction in the velocity of the free part of the semifinished product led to a maximum pressure of 18.9 atm and a forming time of 538 sec. The graph was used to conduct a second experiment that employed the same material, which resulted in the formation of a part without defects (Fig. 7) .
The most logical conclusion from these results is that the average velocity of the free part of the semifinished product affects the deformation rate in the model and, in the case being discussed, decreases it. Models were used for two variants of the processes to construct graphs that describe the dependence of the maximum deformation rate on time. An analysis of the graphs showed that the deformation rates were the same in the first and second cases and were constant (Fig. 8). 11 Fig. 6 . Graph of the time change in pressure constructed from the results of modeling the process with a reduction in the average velocity of the free part of the semifinished product. 
